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Characteristic impedance

Digital transmission characteristics
Equal Level Far-end Crosstalk (EL FE X T)
Metering

Near End Crosstalk (N E X T)
Power Sum (PS) of Crosstalk Loss
Resistance to Flame Propagation
Screened cables

Unit cables

Velocity of Propgation

Wrapping (core)
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IEC 60189 Low-frequency cables and wires with PV C insulation and PV C sheath :

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

|IEC 60189-1, 2007, Ed 3.0 part 1 : General tsts and masuring methods.

IEC 60189-2, 2007, Ed 4.0 part 2 : Cablesin pairs, tiples, quads and quintuples for
inside ingtallations.

|EC 60189-3, 2007, Ed 4.0 part 3 : Equipment wires with solid or stranded conductor
wires, PV C insulated, in singles, pairs and tiples.

|EC 60028 International standard of rsistance for copper.]
IEC 60304 Standard colours for isulations for low frequecny cables and wires.

IEC 60708 ed 10 — 2005 Low frequency cables with polyolefin insulation and
moisture barrier polyolefin sheath.

|[EC 60332-3 : Tests on dectric cables under fire conditions.

DA

[Y-]

W]

[\]

IEC 60811-1-1 : 2001-07 : Common test methods for insulating and sheathing materials
of electric cables and optical cables— part 1-1-: Methods for general applications — Tests

for determining the mechanical properties.

IEC 60538 : Electric cables, wires and cords, methods of tests for polyethylene
insulation.

|EC 60811 -4-1 : 2004
Insulating and sheathing materials of electric and optical cables— common Test
methods-

Part 4-1:

M ethods specific to polyethylene and polypropylene compounds — resistance to
environmental stress cracking — measurement of the melt flow index — carbon black
and / or minera filler content measurement in polyethylene by direct combustion —



AN

[23]

[24]
[25]
[26]

[27]

(40) b 535 Lo S 5 Lo 2 Jgl L

Measurement of carbon black content by thermogravimetric analysis
(TGA) —Assessment of carbon black dispersion in polyethylene unsing a microscope.

|EC 60811 -5-1 : 2004
Insulating and sheathing materials of electric and optical cables— Common test
methods

Part 5-1:

Methods specific to filling compounds Drop — point — Separation of oil — Lower
temperature brittleness —Totaal acid number — Absence of corrosive components —
Permittivity at 23 °C — DC resigtivity at 23 °C and 100 °C.

National Electrical Code. National Fire Protection Association.
Electrical services n buildings, F.Hall, Construction press London and New Y ork.
Electrical distribution in buildings, C.Dennis Poole, BSP profesional books.

BS 3573 Specification for polyethlene insulated copper — conductor telecommunication
cables.
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ITU-T Recommendation L.0009 (1988), Methods of terminating metalic cable
conductors.

IEC Publication 60068 (1988), Environmental testing.
ITU-T Recommendation P. 10 (1993), Vocabulary of terms on telephone transmission

quality and telephone setse.

ITU-T Recommendation P. 79 (1993), Calculation of Loudness Ratings for telephone
sets.

ITU-T Recommendation P. 76 (1988), Determination of Loudness Ratings;
Fundamental principles.

ITU-T Recommendation G. 100 (1993), Defenitions used in Recommendations on
general characteristics of international telephone connections and
circuits.

ITU-T Recommendation G. 121 (1993), Loudness ratings (LRs) of national systems.

ITU-T Recommendation G. 111 (1993), Loudness Ratings (LRs) in an international
connection.

ITU-T Recommendation Q .23 (1993), Technical features of push-button telephone
sets.

ITU-T Recommendation P. 16 (1988), Subjective effects of direct cross talk;
Thresholds of audibility and intelligibility.

ITU-T Recommendation P. 64 (1997), Determination of sensitivity/frequency
characteristics of local telephone systems.

ITU-T Recommendation P. 340 (1996), Transmission characteristics of hands-free
telephones.

ITU-T Recommendation P. 11 (1993), Effects of transmission impairments.

ITU-T Recommendation P. 65 (1993), Objective instrumentation for the determination
of Loudness Ratings.

ITU-T Recommendation P. 62 (1993), Measurement’s of subscribers telephone
equipment.
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[16] ITU-T Recommendation P. 78 (1996), Subjective testing method for determination of
L oudness Ratings in accordance with recommendation P. 76.

[17] 1TU-T Recommendation P. 32 (1988), Evaluation of the efficeincy of telephone booths
and acoustic hoods.

[18] ITU-T Recommendation P. 51 (1996), Artificial Mouth.

[19] ITU-T Recommendation P. 57 (1996), Artificial Ears.

[20] ITU-T RRecommendation P . 59 (1993), Artificial conversational speech.

[21] ITU-T Recommendation P. 50 (1993), Artificial voices.

[22] 1TU-T Recommendation P. 75 (1988), Standard conditioning method for handsets with
carbon microphones.

[23] ITU-T Recommendation P. 52 (1993), Volume meters.

[24] ITU-T Recommendation P. 54 (1972), Sound level meters.

[25] ITU-T Recommendation O. 41 (1994), Psophometers for use on telephone-type
circuits.

[26] ITU-T Recommendation P. 800 (1996), Methods for subjective determination of
transmission quality.

[27] ITU-T Recommendation Q. 54 (1984), Transmission characteristics of an analogue
international exchange.

[28] ITU-T Recommendation E. 180 (1988), Techical characteristics of tones for the
telephone service.

[29] ITU-T Recommendation Q. 552 (1996), Transmission characteristics at 2-wire
analogue interfaces of digital exchanges.

[30] ITU-T Recommendation G. SUP31 (1993), Principles of determining an impedance
strategy for the local network.

[31] ITU-T Recommendation G. 134 (1968), Linear Crosstalk.

[32] ITU-T Recommendation G. 151 (1980), General performance objectives applicable to
all modern international circuits and national extention circuits.

[33] ITU-T Recommendation G. 141 (1980), Attenuation Distortion.

[34] ITU-T Recommendation K. 21 (1996), Resistibility of subscriber’s terminal to
overvolatges and overcurents.

[35] ITU-T Recommendation Q. 4 (1988), Automatic switching functions for use in
national networks.

[36] ITU-T Recommendation K. 11(1993), Principles of protection against overvolatges
and overcurrents.

[37] 1TU-T Recommendation K. 20 (1996), Resistibility of telecommunication switching
equipment to overvoltages and overcurrents.

[38] ITU-T Recommendation K. 32 (1995), Immunity requirements and test methods for

electrostatic discharge to telecommumnication equipment; Generic
EMC recommendation.
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[39] ITU-T Recommendation K. 39 (1996), Risk assessment of damages to
telecommunication sites due to lightning discharges.

[40] ITU-T Recommendation G. 171 (1988), General characteristics for intermational
telephone connections and international telephone  circuits;
Transmission plan aspects of privately operated network.

[42] ITU-T Recommendation G. 123 (1988). Circuit noise in international networks.

[43] ITU-T Recommendation G. 152 (1980), Characteristics appropriate to long-distance
circuits of alength not exceeding 2500 Km.

[44] 1TU-T Recommendation Rec. Q. 29 (1988), Causes of noise and ways of reducing
noise in telephone exchanges.

[45] ITU-T Recommendation G. 602 (1984), Reliability and availability of analog cable
transmission systems and associated equipment.

[46] ITU-T Recommendation Q. 45 (1988), Technical characteristics of tones for the
telephone services.

[47] 1TU-T Recommendation Q. 553 (1996), Transmission characteristics at 4 wire
analogue interfaces of digital exchanges.

[48] ITU-T Recommendation Q. 551 (1996), Transmission characteristics of digital
exchanges.

[49] ITU-T Recommendation G. 712 (1996), Transmission performance characteristics of
pulse code modulation channels.

[50] ITU-T Recommendation Q. 513 (1993), Digital exchange interfaces for operations,
administration and maintenance.

[51] IEC 60227-3; Ployvinyl chloride insulated cables of rated voltages up to and including
450/750 V, Part 3: Non-sheathed cables for fixed wiring

[52] IEC 60364-5-54; Building electrical installation, Part 5. Chapter 54 : Earthing

arrangements and protective conductors.
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1- Lens mount
2- Autoiris
3- Automatic switchover relay
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2- Contrast brightness
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1- Handsfree
2- Direct screen
3- Reflex screen
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1- Master / dave

2- Staff locator

3- Beeper

4- Central processor controlled subsystem
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1- Nourishment station
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1- Emergency code resuscitation alarm
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1- Centralized system
2- Conventional system
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1- Grounded conductor

2- Grounding conductor

3- Grounding conductor, equi pment
4- Patient Care Areas

5- General Care Areas
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1- Critical Care Areas
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1- Plug — in components
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1- Film coated
1- Resettable
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2- Pendant controls
3- Oxygen — enriched atmospheres
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2- Impact test
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1- Volatile memory



N
POWEREN.IR

PowerEn.ir

Vel O3 9 5 5Uy0 st : oy Juad

O193158 9 05 31,0 S ptmaw cuad B9, 9 Jgo!

s

5 Ol 5 IS ¢35 1Lyd clbpins (iSatg) ) ool 3)90 cadly) b lascin
5 a58) W e il gl s g el al)l bulgs bl ol ola ! slajles uiznen
e cdlas (pg>

5 Ol 5 JiSi 5> bt > o3l 3y5 0 slo S 5 o (8 Sl

= 9 i ol Jol Juad 13 0ud wl)) bl b 5jge s p b o ol 2! slo)lne fpimen

iles Cdllas (pgd jlaing o) VYo=Y 455l pod

bgye glaie glaw g (Byae (b Gad Wl @8 il g blbe 4 baype (eges C)jie alS
g ohe cblis g Cblis )y ccuad g e bulpd 9 ()1 Jelge 51 jloxe 51y <
B0 5 sliwloy Gled18 5 JUSew 5 <03l ot sbajlie 3)90 )3 (Bl (e Ll

Lol
Ll 350 3 €5 g (roj JLaih o €SS 5y plp o cblisy (gl gyl

255 325 DAY 9 T=AY (slassy 4y iy olysls 5 S

Y98 sladgl 515 )3 b Jliwyy olgdl3 5 JUSew 3k lapiuss (25 BT L (S e

25 Ty 04l (bt 0155l A, olial Al B @Bl jobay wow (Sawdl

HRPWRIEN

&9 5 b S BN 5 Bile 258 2l plaibl S35 (odS s s &7 (63,130 15—
il (Ad) Blas ghyly S i glaylie (gly g 009 (Sl

9= 5l 2l S BN 5 Bile 298 Ll Gl )1 53 (S e e &5 (93)l90 0 &
il 55 () Blis (5 g o slote (sl 5 9352 (gl b ool

o Mol b (5 Jliel g baalg) comms g Bl o5 sloduns Jobis (36 iSalg) it Vsl

iled el gllas g5y 1) (e Jlail b il o

Ol il ladog 4 g 4295 b bl piass » ool us § date gdaw b lad gy Sl

9 plos]

-

y-a-¥

1-)-4-¥

Y-)-4-¥

¥oy-4-y

¥-)-4-¥

b--4-¥

s-y-a-y



N
POWEREN.IR

PowerEn.ir

Olab e hons b2 St Sl 2l 5 ages (8 Sl

9395 e dsmlome (ol LU (931,89 555b ) slapiuww (laylse (sl apaw alaie paw
ul.s.m.:‘ d‘); 9 é)).n).‘mlm g.i) )‘ (o d‘deJ‘Jb )‘ o.)hm»‘ Lv L§l‘01 u‘.’.w.:‘ d‘); .).:L.: .))940 C.».b ).)
W8l 1S (plad yloreo +JA) @ ye ploskie <10 jl (o5

2 a8 @)lge b alua sadg) 3 Jitue jsbar 1l 315 5 (551> Sl bl
Ll s 0l lalie IS jgbdy adl Tiome (slagsity mad (ghls a1l 395 00 0aiS” U
oS LSy (028 5 45590 cjun (2lidyy) @538 (slajlie b ofagdy 0> (Sl (slojlio L
g

F 8Pl

by piie 59 040 bSO yqods Canl (S S5L53 9 13 ])d LA 55 slapiunnw sl )las
ol 3)90 Chns Jlid slaodle giugle ol SWy Sl iols | Ko SWg &S ipl 2
WSS gl

J30 Al ls18 5 JuSemw (0 3L)d lapiuge (sl ookl 3590 lap (solos
2Bl (535 (e 9 4SS Wb 25 oo JLE 5y sladly)
Hasl b Jpo 5 gy 13550 5 395 plos] s cloagmr J31 )3 1l K00S4 g JLa]

Dyl Oygo (o slals g4

A o 9 29 4 oS S by Jlisnt 55 (555 15 51 8 4l (L8l
9 ol Jlgo 5 25 ogaie oy, I3 Sog S 3 b Al JSike 58w Jos

M‘D)J (u_gu.’x] W"’“’) uoy.a?m )l).vl )l oalie| L .bb (UL’“B‘ dllbwu» 0)49 4.\) me).w um»y

9.5 3)ly ol I oola b ndidy 4 48 33,5 dn g5 g D9

5 Ylastslonl (gl o 51 esl N0 sl Bilis (G0l Cand o 13 5 (295 el o

Lkt o 51 Jlas] igam s o5 o S0 250 48,5 115 )3 by jo (ool 5 ilog oo

D9 0313 jaue Caound

390 ol 5le 5 pla 31> s5le b 5 5 lalame 3 45 IS5 L iS5y (S s (Slapans
L (5255 9 (505555 sl ) polae (60¥g 8 (sladly 3l odlatwl b b 3,5 o 1,8 ool
D9 pldl Jaxe Bl b g oy OME L Sy BMe sla LS L L 5 e (Sawodly

Yo

y-y-a-y

A-y-a-Y

4-y-4-¥

yooy-a-¥

19-3-4-¥

1Y-y-a-y

1Y-y-a-¥

1¥-y-a-¥



N
POWEREN.IR

PowerEn.ir

Yol OIA18 9 55 5b ) (s Lppmanw | o Juad

b gy S Gabye 5 5 lakaee )3 &S (3L 55 5 (I8 Slapiuns (S pilg Y O-Y-A-Y

sl g Laadgd 904 cogl 5 Ol 395 51 L5 bl (oS 95 b calito Y Lail 4y oo

3j9 pilod plod 298 (65 5le L 0SS pae plu g cbafy g baslS dvaan wile Sljges

Pl )z cbles ol ghb J8le Ll ket 455 ol 5o ool

P44 ¢ blas a x> gl J8las b Gob e slalasre 15 B pas dy50 Sl o pjle) - call
{2 by ply )3 polio) 22l

a2y bl JBlis ol Laglelo )b 5 5 slalaowe )3 o3l 3)90 Sliad g pjld - ©
(it o5 T s 53 polis) bl 1PAB cdslis

Syo s_Sibp Y-A-Y

$2959 0 o> Bl aegeoe I-T-A-Y
S9) = Solome slaad i (wlwly 40l (639)9 53 9> S5 dsgeome cuad (385 oo -
s el adejo dy g 5l Gy 5 955 el () uais gl 2] cloatss
33 93 > S8 Byl 3 g el (93559 3 iz 3 bl Ygane la il 4355 )
D9 Cual oddpled Sl jiewiilo VYO glas)l )0 4 jolxe
g By dle (mnb Jslos ply )3 45 398 o 53 1l (639)9 )3 gl Jb dcgee -
ey Jihas 5,8 e )8 hle b Ol 3585 (5500 )3 45T yg0 )3 g Al Lgies )
I3 ol gy e (090 4 IS 399 e 5 993 sl IPAB L ol by f cbolis
D9 ge] Mol WIS |y g b )5
A2l dse £ cpl bl cuslie jlai 3)50 30)8" (sl iz Jla5 54k (6399 Bl 4 - ¢
J5l 5 99 S Matae gl ey o] il (58,5 a5 15 (9 o8 398 cai SMigS e

235 )13 g (2)B 4 dawpe

©3959 5 L bli,l sy Y-Y-4-Y
uas ()leud Oyaodsy a\lw sy J315 40 aS" (63959 0 b blo,l oSiwd cuas 38> oo
Ly s)lome sloadds ollp b byl (gjaeg) Copgods (oY )5 Cunl (Sae b 9 258 0
oot 9250 ez (2 Juad ol el (add g9) 2 plabe g Sliaes Ll 4 a2g
s gLl s b o cuad (£)l500 O g0ty olKiuwd digS pl &S (6 lse 53 D9 Iial Coguar

S5l oadpled LSl rewsle VY b



N
POWEREN.IR

PowerEn.ir

Olab e hons b2 St Sl 2l 5 ages (8 Sl

Srpad Feo b 3Ly

$%959 5 Sb

ladi s dS))-.‘d)lN“’ bass u,ol.wl).g LL (£9)9 )0 L pgas JJ‘JL««QJ‘}:SQ Jz,o_ |
s3bre Sl g9y 32 0 8B Byb 53 g el (939)9 )0 cuix 0 b Ysaxe by Bl 4565
95 e oadples S 1 yrastls V0 gli5) 53

9 By daile cab Jolge plp )3 a8 590 cund (e 13 Wb (63959 10 gl (gl BL- o
4z Bl 5,8 e 8 ol L ol dgis (o pme 13 oS yge 5 5 1l bgie o)L
)8 ool 4o gy A 90 & bl 399 Jore g 29 ol IP45[{){‘){ LU OT cblis
Do gdoo] WIS b g 4B )3

s glaigSa g 039 cuslio s 3y50 3,)8 (gl i Hla3 Ik pgal Bl nj e - @
5 g0k oSme g yitns 395 sl 5> Mite dg) 4 o] Jlasl (55,5 Jas ) 9 45 3988

235 )13 > ()6 ) dawpen

(J150W0) (535 p0 J 58 amms 9 65399 93 b B3| (6 g 250w

S)lgd &0y \j%’“’ S oo cuas asly 51 13 a7 (6349 10 b b3l (645l olKtwd - ol
bl 0L ol i wl 585 J e g 390 dnlgs ordaled LS 5 el VFO glis)l )5
SLeal® 55y y oS piled 550 9 plobie il Jore 4 d2gi b g (5)lore sraiss
g Ll Gyl ol&iwd coguad | L g odd Lastie &) Juad ol

Syl 5285 J e e o odlaiwl Jlytle o&uws jl aS bl gy slaglasln p o o
@l Gledds o) p @Y jeo pleda 4 a2 b g lore oazs ol 11 5l

Dgd 1yl @llas olSiwd Coguad 3l s g 00 asuie (Jusds
Sy olgd 8 9 JUSuw (S piaun

S312720 %0 9 i (S Jorlljgiuwd g Lraiss

S eyt 5 eas slaialy 4385 G (gl Wb Yl plgdlE 5 JiSw pias 2 - Al
Dl g ol gls

Slojmy Cundg )3 1l Laoliwd &5 (63l )3 olRiwd 1ol sadds o Joolljgiws -~

g asdie olStud 5y 2 SISWLE L uas Joalljgtind )3 1k 1l il

oY

¥4y

Y4y

Y-y-a-¥

¥-a-y

1-¥-q-y



N
POWERENIR

PowerEn.ir

D9 0oy (L5 JSB b bl baolliws (g9, S (5,5 )18 oo —
JAS S 5 Gy s Sles )8 -

oKt jl oslitwl (oS> p8 4 p8 ig, -

AoolSiwd ()RS5 g g sl sloygd slodoy -

LaolSiwd gy 5 (538 slp ool ClliaMe

(oS e A N b S gyl b dyge 4 din UK 5l b kg et 8wt - o
aS Sygmo ) 935 Glall Lol S olKuey 4 b oddol sleddd b add il coal
ol 5 9y 2 ol sio ) 5 4t ojlod 1ol 35500 )| Bl ©jp0y
D9 03l gl bgyyo (sladids b adiss & g o (g IS cMe
Al Gl Wl Al 5 old (59 2 o Jlse i 0jlod AL bgiye (sl Jline 5 g Lo LS

= 3905 o0 ploul ] a4 YL LnolKiwd coms plKin j3 a5 olajlie (glp Wb ) cleMbl- o
P39d )0 ual (LS e 4B 9

S 82909 B (Slg) Srae by oy Sl 5 (538 Gy Glise ol 9345l -

P9d pasuie 1l (o) 3lo Jlal Sl o b JUse 5

s Jold jlow an hate slolSiws 4ds5 sl jlio @ jlow 4 Juaie (g0 sl )l -

oo Bl Db Jate Cuwl Sen Y5 3y50 Jlie 4 &S (g5l iSTas 5 Jlasl LB classly slass

g ol L 4

WS 9 by g8 laptass (sl pasuiio jsboar o olajlao : 5agl J 508 (gl lao -

9 0 Jate ol a8 2lKiwd g5 b a5 395 (NS LE cleSa Lb conl ond a3 )S a5 )

5 36y Jolds ol (oIl slo Sy 45 (nl b g 29 asedio o] (6 0)lod g olSd g5 S5 L

29 S5 S 33 g (Brae Sy b el

Slogzg cslal3) 51 315um )38 L oS Sl sl lne (sla Jluo i 4 Sl (sl €5 (53 lpm 3 &
D9 )5 cual sl Jaadlygiwnd ;o b odliiwl 3y50 5l £43 gl oo ool

s 3D e Olyus 2wl (gl g o S aoliy b baolSiws b bapiiwaus 457 (63,00 10— &
L g 398 (b wheaw ol sl Josllygiod 13 (e (ie Bk odle )by

9 48,5 a5 > slaia (ol sl SISz (slainly 0585 455



N
POWEREN.IR

PowerEn.ir

ol lw s l,a Hp Oluawli )y 5 0908 45 Olaskio Yot

LS s o L] Y—F_AY
Ols31% 5 U i Sliarass )3 okl 3)90 Jladl slas 9 o Jline 5 )b cud )b -
o 5] 5 300 ol 3y 5 g b caslite 1 liasslagy sy

Y0 5Ly slacosls jl e 1l o8 5Wg slacodls (5 by culi jl (sl jolate 4 - o

SesY aolae @lasl Ly w0 oo 000iS 1izee b JUK G j0 a5 (60)lg0 50 g 295 o0uilS

RIS

O30 g 0319 Hlwl  F-F-4-Y

1l il 395 sl > 555 e 1l iy ol 5 S Slaunn Sliges 5 o) -
3 ok Cyss Jolgd JBlas b g ajle Jise |y ol 0,Slee a8 id m b s s gl p0 4
S5l polie > ials 1) V=Y Jous

)l).o...,»“_}}n,o).) OKH»JL:AIW9;§.3J.>)> )‘ d)af?l} A.Lwal.e(;.blu C?“‘“’U’”‘SKLAD‘_ o
D9 03wl b o b S g8 pilyd cuns glp B p3lg 1 aS 63 )90 ,d ;Ko il

e S 59y p b Jlasl sla Sl uioed g ol (sdigle b5 lacewd alS - o
Jolgd a8 glaisSa 20 cual SKlaw! jl edlatwl jl pe (glogud 4 coli jobay 0.5 )lugSS
adlw glasgSasy Ll eSS A g WSSyt 045 (puand 5 3ldo 5l el slin O

Ab sl Cooglie (65 oy Lol s 3 ol o walais Juolgd 4S 345

090 Aidi g Y-V-4-Y
€55 31 b gl b (g3l plum ASlo pod 4,35 puie gy Loliws oS (43)lge ;5 -
5 ot 48 355 5L ol jlogucSy 1 odlizl b g 035 ) p S Silidl & oo b 5 At
bl J S Olieed degecne
sla sl slole s ] bl Sl & 350 a5 aibly il glaigSa 1l ol - o
2S5 58 led )3 b il gy (6318 (slaciond b L S0usy L calie
o J5S lp b 4 (g yind &5 W3L gl a L eimen g il il iy - o

Al gl Gl 4 g Sl oguascs

1- Spray Trap



N
POWEREN.IR

PowerEn.ir

Voo 019313 9 55 5Uy2 S piusw 1 oy Juad

ccel oyl ol Lo # 5 ySlas b aS 56 39000 sligSa Bl 6 5L ey Sl - ©
RYWARGH WL SIPCAWRIS I b S
eles 5ol odijls dluwgey 0ad (e (e Sl S @ 9 (252 SIS clagp - &

S8 L o8 5Ly 95 5l b e b o odliuwl V puiils g5l 5l aS (63)lg0 3 2

Aol 2gae

1- Standby



PowerEn.ir



N
POWEREN.IR

PowerEn.ir

YoV

Autoiris

Automatic switchover relay
Centralized system

Central Processing Unit (CPU)
Conventional system

Critical Care Areas

Direct screen

Film coated

Generd Care Areas

Grounded conductor

Grounding conductor

Grounding conductor, equipment

Integrated system
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[1]

[2]

(3]
[4]

[5]

[6]

[7]
(8]
[9]
[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]
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ITU-T Recommendation P.76 (1988), Detemination of loudness ratings; fundamental
principles.

ITU-T Recommendation P.78 (1996), Subjective testing mehod for detemianion of
loundness ratings in accorfance with recommendation P.76

ITU-T Recommendation P.79 (1993), Cal culation of loudness ratings for telephone sets.

ITU-T Recommendation P.16 (1988), Subjective effects of direct crosstalk, thresholds
of audibility and intellingibility.

ITU-T Recommenation P.64 (1997), Determination of sensitivity frequency
characterigtics of local telephone systems.

ITU-T Recommendation P.340 (1996), Transmission characteristics of hands— free
telephones.

|EC 60326 Printed boards.

IEC 60478 Stahilized power supplies, d.c.output.

IEC 60269 Low — voltage fuses.

IEC 60364 — 5-54 Earthing arrangements and protective conductors.

IEC 60445 Identification of apparatus terminals and general rules for a uniform system
of terminal marking, using an alphanumeric notation.

IEC 60446 Identification of Insulated and bare conductors by colours.
IEC 60529 Classification of degrees of protection provided by enclosures.

IEC 60536 Classification of electrical and electronic equipment with regard to
protection against € ectric shock.

IEC 60268 — 5 Part 5, Loudspeakers.

IEC 60268 — 14 Part 14 : Circular and elliptical loudspeakers; outer frame diameters
and mounting dimensions.

|EC 60581 — 6 : High fidelity audio equipment and systems; Minimum performance
requirements.
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[18] IEC 60268 — 3 Part 3 — Sound system amplifiers.
[19] IEC 60581 — 6 Part 6. Amplifiers.

[20] UL 1069 Hospital signaling and nurse call equipment.
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1- Type Test
2- Approval Tests
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TV slasly Jus ol o Job w=p e | TV dlast, Jus o o Job =P el
Ju P9 Gy S Ju P9 Gy S
MHZ MHZ MHZ MHZ MHZ MHZ MHZ MHZ

v 21 470...478 471.25 476.75 475.68

| 2 47..54 48.25 53.75 52.68 22 478...486 479.25 484.75 483.68

3 45...61 55.25 60.75 59.68 23 468...494 487.25 492.75 491.68

4 61...68 52.25 67.75 56.68 24 494...502 495.25 500.75 499.68

VHF/ s3 118..125 11925 12475 123.68 25 502...510 503.25 508.75 507.68
Mid- s 4 125..132 12625 13175 130.68 26 510...518 511.25 516.75 515.68
band s5 132..139 13325 138.75 137.68 27 518...526 519.25 524.75 523.68
s 6 139..146 140.26 145.75 144.68 28 526...534 527.25 532.75 531.68

s7 146..153 147.25 152.75 151.68 29 534...542 535.25 540.75 539.68

s 8 153..160 154.25 159.75 158.68 30 542...550 543.25 548.75 547.68

s9 160..167 161.25 166.75 165.68 31 550...558 551.25 556.75 555.68

s 10 167..174 168.25 173.75 172.68 32 558...566 559.25 564.75 563.68

33 566...475 567.25 572.75 571.68

11 5 174...181 17525 180.75 179.68 34 574...582 575.25 580.75 579.68
6 181...188 18225 187.75 186.68 35 582...590 583.25 588.75 587.68

7 188...195 189.25 194.75 193.68 36 590...598 591.25 596.75 595.68

8 195...202 196.25 201.75 200.68 37 598...606 599.25 604.75 603.68

9 202...209 20325 208.75 207.68
10 209...216 21025 215.75 214.68

11 216...223 21725 222.75 221.68 \% 38 606...614 607.25 612.75 611.68

12 223...230 22425 229.75 228.68 39 614...622 615.25 620.75 619.68

VHF/ s 11 230...237 23125 236.75 235.68 40 622...630 623.25 628.75 627.68
Supr- s 12 237...244 23825 24375 242.68 41 630...638 631.25 636.75 635.68
band s 13 244..251 24525 250.75 249.68 42 638...646 639.25 644.75 643.68
s 14 251...258 25225 257.75 256.68 43 646...654 647.25 652.75 651.68

s 15 258...265 159.25 264.75 263.68 44 654...662 655.25 660.75 659.68

s 16 265...272 266.25 27175 270.68 45 662...670 663.25 688.75 667.68

s 17 272...2719 27325 278.75 277.68 46 670...678 671.25 676.75 675.68

47 678...686 679.25 684.75 683.68

48 686...694 687.25 692.75 691.68

49 694...702 695.25 700.75 699.68

50 702...710 703.25 708.75 707.68

51 710...718 711.25 716.75 715.68

52 718...726 719.25 724.75 723.68

53 726...734 727.25 732.75 731.68

54 734...742 735.25 740.75 739.68

55 742...750 743.25 748.75 747.68

56 450...758 751.25 756.75 755.68

57 758...766 759.25 764.75 763.68

58 7666...774 757.25 772.75 771.68

59 774...782 775.25 780.75 779.68

60 782...790 783.25 788.75 787.68

61 790...798 791.25 796.75 795.68

62 798...806 799.25 804.75 803.68

63 806...814 807.25 812.75 811.68

64 814...822 815.25 820.75 819.68

65 822.830 823.25 828.75 827.68

66 830...838 831.25 836.75 835.68

67 838...846 839.25 844.75 843.68

68 846...854 847.25 852.75 851.68

69 854...862 855.25 860.75 859.68
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bohs sl | 405 | 625 | 625 | 625 819 | 819 | 625 | 625| 625 | 625 | 625 | 625 | 525 | 625

(MH2) Juls st ke 5 7 7 8 14 7 8 8 8 8 8 8 6 6
(MH2) a5, 5t ¢ | 3| 5| 5| 6 10| 5| 5| 5| 55| 6| 6| 6| 42| 42
(MHZ2) ©po /gngaols | -35 | 65 [ +65| +6 | +11.15 | +55 | +65 | +65| +6| +6.5| +6.5| +6.5 | +4.5| +4.5

(MH2) s,bs sl wl | 0.75] 0.75 | 0.75 | 0.75 210751075 125|125|075|125|125| 0.75| 0.7

Sy Vst | AM | FM | AM | FM| AM | AM | FM| FM| FM | FM| FM | AM | FM | FM
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Mol tliseo (St 3 (925255 GWIUE (ouil8 3 Cliaduiio V= & g

s daw Sy VHF (91 5505 (s JUE s o Sy VHF (g1 5505 (s JUE s daw Sy VHFE (91 5505 (s JUE
ol 3 3,5l KLY PREE OIRT 3,lutiut
Jus dab> dot> Jus deb> dob> Jus deb dot>
Py Cgo ) P Cgo P Cgo
F2 52.40 41.25 A 53.75 59.25 | 49.75 56.25
F4 65.66 54.40 B 62.25 67.75 I 59.25 65.75
F5 164.00 175.15 (o 82.25 87.75 11 77.25 83.75
F6 173.40 162.25 D 175.25 180.75 A\ 85.25 91.75
F7 177.15 188.30 E 183.25 189.75 \Y 93.25 99.75
F8A 185.25 174.10 F 192.25 197.75 VI 175.25 181.75
F8 186.25 175.40 G 210.25 206.75 VI 183.25 189.75
Fo 190.30 201.45 H 210.25 215.75 VIl 191.25 197.75
F 10 199.70 188.55 H1 217.25 222.75 IX 199.25 205.75
F11 203.45 214.60 H2 229.25 22975 X 207.25 213.75
F12 212.85 201.70 Xl 215.25 221.75
Xl 223.25 229.75
Wil 2 3 il (g2 525l SJUE 2,8kl (Fg2 324l sl JU
Wl (FCC) syl
Jus dab> dot> Jus deb> dot> Jus deb dot>
Py Cgo P Cgo RS Cgo
405 lines A2 55025 59.75 A 43 645.25 649.75
A3 61.25 65.75 A 44 651.25 655.75
A4 67.25 71.75 A 45 657.25 661.75
B1 45.00 41.50 A5 77.25 81.75 A 46 663.25 667.75
B2 51.75 48.25 A6 83.25 87.75 A 47 669.25 673.75
B3 56.75 53.25 A7 175.25 179.75 A 48 675.25 679.75
B4 61.75 58.25 A8 181.25 185.79 A 49 681.25 685.75
B5 66.75 63.25 A9 187.25 191.75 A 50 687.25 691.75
B6 179.75 176.25 A 10 193.25 196.75 A 51 693.25 697.75
B7 184.75 181.25 All 199.25 203.75 A 52 699.25 703.75
B8 189.75 186.25 A12 205.25 209.75 A 53 705.25 709.75
B9 194.75 191.25 A 13 211.25 215.75 A 54 711.25 715.75
B 10 199.75 196.25 A 14 471.25 475.75 A 55 717.25 721.75
B 11 204.75 210.25 A 15 477.25 481.75 A 56 723.25 727.75
B 12 209.75 206.25 A 16 483.25 487.75 A 57 729.25 733.75
B 13 214.75 211.25 Al7 489.25 493.75 A 58 735.25 739.75
A 18 495.25 499.75 A 59 741.25 745.75
A 19 501.25 505.75 A 60 747.25 751.75
625 lines A 20 507.25 511.75 A 61 753.25 757.75
A2l 513.25 517.75 A 62 759.25 763.75
A 54,75 51.75 A 22 519.25 523.75 A 63 765025 769.75
B 53.75 59.75 A 23 525.25 529.75 A 64 771025 775.75
() 61.75 67.75 A?24 531.25 535.75 A 65 777.25 781.75
D 175.25 181.25 A 25 537.25 541.75 A 66 783.25 787.75
E 183.25 189.25 A 26 543.25 547.75 A 67 789.25 793.75
F 191.25 197.25 A 27 549.25 553.75 A 68 795.25 799.75
G 199.25 205.25 A28 555.25 550.75 A 69 801.25 805.75
H 207.25 213.25 A 29 561.25 565.75 A 70 807.25 811.75
| 215.25 221.25 A 30 567.25 571.75 A7l 813.25 817.75
A 31 573.25 577.75 AT72 819.25 823.75
A32 579.25 583.75 AT73 805.25 829.75
A33 585.25 580.75 A 74 831.25 835.75
A 34 591.25 595.75 A75 837.25 841.75
A 35 597.25 601.75 A 76 843.25 847.75
A36 603.25 607.75 AT77 849.25 853.75
A 37 609.25 613.75 AT78 855.25 850.75
A38 615.25 619.75 AT79 861.25 865.75
A 39 621.25 625.75 A 80 867.25 871.75
A 40 627.25 631.75 A8l 873.25 877.75
A4l 633.25 637.75 A 82 879.25 883.75
A 42 639.25 643.75 A83 885.25 889.75
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(dBRV) oy daw b (<dg o) 589 0 Y = 7 Jgo>

W g rdaw ydlie drwloeo Jou> dB sy 5Wg ally dolone Joua
My g zshas polie e Joio dB s U5 dla dslono Jga>
T} T w0 (attenuation) (gain)
dBpuv 1 mV dBpV mv - -dB- +
1 20 1 2o 1.0 - 00 1.0
65 — 125 —f 0.94 - 0.5 - 1.06
1 15 T s 0.89 - 1 - 1.12
ok ¥ ] 0.84 - 15 - 1.19
) ] t I i 08 -2 1.25
S eaiS Bpne w0 10 120 - 1000 0.75 - 25 - 1.33
+ + 0.71 -3 - 1.41
UHFIVV{ T °® T = 067 - 35 - 15
T os t o 06 D 4s o7
85 1 - X - 4, - 1.
VHEIE — T s Jla A 0.56 - 5 : 178
wiritF . 0.53 - 55 - 1.88
T™ T ™ 05 - 8 2.0
moled |, - 0.47 - 85 - 2.12
oyl I 5 0.45 -7 - 2.24
1 . 0.42 - 75 - 2.37
0.4 -8 - 25
P I 0.38 - 85 . 266
1 e 1 0.35 -9 2.82
] 1 0.33 - 95 - 3.0
- ] ] 0.32 - 10 - 3.16
M Lod o o - 100 0.28 T - 3.55
T + 0.25 - 12 - 40
CLH T o T 0.22 - 13 - 4.5
T iy 0.2 - 14 - 5.0
3 | 00 s - 0.18 - 15 - 562
+ oo + = 0.16 - 18 - 6.3
] C‘;_“S’]f"“’ i 0.14 - 17 - 7.1
T oo oo Spael w 0.125 T - 8.0
0 -} 50 | 0.11 - 19 - 8.9
£ o= = 0.10 - 20 - 10.0
] | ] 0.089 -2 . 1.2
] 0.08 -2 - 125
N 0.071 - 23 - 14.1
T oo oM 3 0.063 - 24 - 16.0
1° ey 0.056 - 25 - 17.8
T ] 0.05 - 26 - 20.0
I ol 0.045 -2 . 224
3 ml + 0.04 - 28 - 25.0
<+ o008 + 8 0.035 - 29 - 282
i3 . 0.032 - 30 - 316
15 ooos st 0.028 - 31 - 355
1 oo 1. 0.025 - 32 - 40
+ i 0.022 - 33 - 45
+ oom + 4 0.02 - 34 - 50
1 ] 0.018 - 35 56
Rl ST i S 0.016 - 36 - 63
] i 0.014 - a7 - 71
1 . 0.0125 - 38 80
e P T2 0.011 - 39 89
] = 0.010 - 40 : 100
J ooos i 0.0056 - 45 - 178
n . 0.0032 - 50 316
L o1, 0.0018 - 55 562
0.001 60 1000




O b Z90 Comnd 9 (WIS 38 ¢ GulS 9 ST oy bLG)IY = & Jgu>

EC G vaw ayr | SR VRN
a(dB) oS p oot | M s a(dB) oS p el | M S
10 0.316 0.520 1.923 30.5 0.030 0.942 1.060
105 0.298 0.541 1.848 31 0.028 0.945 1.056
11 0.232 0.561 1.780 315 0.027 .947 154
115 .266 0.579 1.726 32 0.025 0.951 1.051
12 0.252 0.598 1671 325 0.024 0.953 1.048
125 0.237 0.618 1.618 33 0.022 0.956 1.045
13 0.224 0.634 1578 335 0.021 0.958 1.043
135 0.211 0.650 1.538 34 0.020 0.961 1.040
14 0.199 0.668 1.497 345 0.019 0.963 1.038
145 0.188 0.684 1.462 35 0.018 0.965 1.036
15 0.178 0.699 1.430 355 0.017 0.967 1.034
155 0.165 0.761 1.396 36 0.016 0.969 1.032
16 0.158 0.727 1.374 36.5 0.015 0.971 1.030
16.5 0.150 0.740 1.350 37 0.014 0.972 1.028
17 0.141 0.752 1.329 375 0.013 0.974 1.027
175 0.133 0.766 1.304 38 0.013 0.975 1.025
18 0.126 0.777 1.285 385 0.012 0.976 1.024
185 0.119 0.789 1.268 39 0.011 0.978 1.022
19 0.112 0.799 1.251 39.5 0.011 0.979 1.021
195 0.106 0.809 1.235 40 0.010 0.980 1.020
20 0.100 0.819 1.220 405 0.009 0.982 1.020
205 0.094 0.828 1.208 41 0.009 0.983 1.018
21 0.089 0.837 1.193 415 0.008 0.984 1.017
215 0.084 0.846 1.180 42 0.008 0.985 1.016
22 0.079 0.853 1171 425 0.008 0986 1.015
225 0.075 0.861 1.160 43 0.007 0.987 1.014
23 0.071 0.868 1151 435 0.007 0988 1.013
235 0.067 0.875 1.142 44 0.006 0.988 1.012
24 0.063 0.882 1133 445 0.006 0.989 1.012
245 0.060 0.888 1124 45 0.006 0.989 1011
25 0.057 0.894 1118 455 0.005 0.989 1011
255 0.053 0.900 1111 46 0.005 0.989 1011
26 0.050 0.904 1.105 46.5 0.005 0.990 1.010
265 0.047 0.909 1.100 47 0.004 0.991 1.009
27 0.045 0.914 1.094 475 0.004 0.992 1.08
275 0.042 0.919 1.088 48 0.004 .992 1.008
28 0.040 0.924 1.082 485 0.004 0.993 1.008
285 0.038 0.928 1.078 49 0.004 0.993 1.007
29 0.035 0.932 1.073 495 0.003 0.993 1.007
295 0.034 0.934 1.069 50 0.003 0.994 1.006
30 0.032 0.938 1.064
1-m _Lr L+

m= s=
1+m 1+r 1-r
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[6] IEC50(712); 1992, International electrotechnical vocabulary, chapter 712, antennas.

[7] 1EC 60597-1; 1977, Aerials for the reception of sound and television broadcasting in the
frequency range 30 MHz to 1 GHz; Part 1: Specification for electrical and
mechanical characteristics.

[8] IEC 60597-2; 1977, Aerialas for the reception of sound and television broadcasting in the
frequency range 30MHz to 1GHz; Part 2: Methods of measurement of
eectrical performance parameters.

[9] CISPR 16-1-5; 2003, Specification for radio disturbance and immunity measuring apparatus
and methods, Part 1-5: Radio disturbacnce and immunity measuring
apparatus, antenna calibration test sites for 30 MHz to 1000 MHz.

[10] BS6330; 1983, Reception of sound and television broadcasting.

[11] [IEC 61022; 1989, Interconnection of radio and TV receivers to feeder systems outlets.

[12] IEC 60574-1; 1977, Audio — visual, video and television equipment and systems,
Part 1. General.

[13] BSEN 50083-1; 1994, Cabled distribution systems for television and sound signals, Part 1.
Saf ety requirements.

[14] BSNE 50083-4; 1999, Cabled distribution systems for television and sound signals, Part 4:

Passive wideband equipment for coaxial cable networks.
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1- Digital Time- Domain Reflectometry (DTDR)
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IEC 60839-1-1; 1988, Alarms systems, Part 1. General requirements, Section one
General.

IEC 60839-1-2; 1987, Alarm systems, Part 1. Genera requirements, Section
two — Power units, test methods andn performance criteria.

IEC 60839-1-3; 1987, Alarm systems, Part 1. Genera requirements, Section three-
Enviromental testing.

IEC 60839-1-4; 1989, Alarm systems, Part 1. Genera requirements, Section
four — Code of practice.

IEC 60839-2-2; 1987, Alarm systems, Part 2: Requirements for intruder alarm
systems-Section two — requirements for infrared - General.

IEC 60839-2-3; 1987, Alarm systems, Part 2: Requirements for intruder alarm
systems-Section three — Requirements for detectors — General.

IEC 60839-2-4; 1990, Alarm systems, Part 2: Requirements for intruder alarm
systems- Section 4 — Ultrasonic Doppler detectors for use in
buildings.

IEC 60839-2-5; 1990, Alarm systems, Part 2: Requirements for intruder alarm
systems- Section 5 Microwave Doppler detectors for use in
buildings.

IEC 60939-2-6: 1990, Alarm systems, Part 2: Requirement for intruder alarm system-
Section 6 — Passive infrared detectors for usein buildings.

IEC 60839-2-7; 1994, Alarm systems, Part 2: Requirement for intruder alarm system-
Section 7- Passive glass-break detectors for use in buildings.

BS 7042; 1988, Specification for high security intruder alarm systemsin buildings.

BS EN50136-1-1; 1998, Alarm systems, alarm transmission systems and equipment,
Genera requirements for alarm transmission systems.

BS EN50131-1; 1997, Alarm systems, Intrusion systems, General requirements.

BS EN50132-2-1; 1998, Alarm systems, CCTV surveillance systems for use in
security applications.

BS 7958; 1999, Closed — circuit Television (CCTV). Management and operation.
Code of practice.

BS 7799; 2002, Information security management, specification with guidance for use.
IEC 839-5-1; 1991, Alarm systems, Part 5. Requirements for alarm transmission
systems, Section 1: General requirements for systems.

IEC 839-5-2; 1991, Alarm systems, Part 5. Requirements for alarm transmission
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systems, Section 2; General requirements for equipment.

[19] IEC 839-5-4; 1991, Alarm systems, Part 5. Reuirements for alarm transmission
systems, Section 4; Alarm transmission systems using dedicated
alarm transmission paths.

[20] IEC 839-5-5; 1991Alarm systems, Part 5. requirements for alarm transmission
systems, Section 5: Requirements for digital communicator systems
using the public switched telephone network.

[21] IEC 839-5-6; 1991 Alarm systems, Part5: Requirements for aarm transmission
systems, Section 6: Requirements for voice communicator systems
using the public swithched tel ephone network.
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1- Time zones
2- Intelligent autochanger
3- Radio transmitter
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1- Surge suppressor

2- Preamplifier

3- Shield
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Digital clock
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Information Technology

Intelligent Autochanger

Low Smoke Zero Halogen (LSOH)
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Program controller
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1- Expander
2- Limiter
3- Compact Disc (CD)
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2- Pulse Code Modulation
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Wi w2 | | |
8bits | 8bits | 8bits | 8bits | 8bits | 8bits | - | 8 bits
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0 WmA m=12n-12(3)
1 WmB m=12n-12(D+2)
2 WmA m=12n+4—12(2D+3)
3 WmB m=12n +4—12(3D+2)
4 WmA m=12n + 8 — 12(4D+3)
5 WmB m=12n + 8 — 12(5D+2)
6 WmA m=12n+1-12(6D+3)
7 WmB m=12n+1-12(7D+2)
8 WmA m=12n+5—-12(8D+3)
9 WmB m=12n+5-12(9D+2)
10 WmA m=12n+9 - 12(10D+3)
1 WmB m=12n+9-12(11D+2)
12 Om m=12n-12(12D+1)
13 Qm m=12n+1-12(13D)
14 Qm m =12n + 2 — 12(14D+1)
15 Qm m =12n + 3 — 12(15D)
16 WmA m=12n+2-12(16D+1)
17 WmB m =12n + 2 - 12(17D)
18 WmA m=12n+6—12(18D+1)
19 WmB m =12n + 6 — 12(19D)
20 WmA m = 12n + 10 - 12(20D+1)
21 WmB m = 12n + 10— 12(21D)
22 WmA m =12n+3 —12(22D+1)
23 WmB m=12n +3 - 12(23D)
24 WmA m=12n+7 - 12(24D+1)
25 WmB m=12n +7 - 12(25D)
26 WmA m=12n+11-12(26D+1)
27 WmB m=12n +11-12(27D)
28 Pm m=12n-12
29 Pm m=12n+1
30 = m=12n+2-12
31 Fm m=12n +3
Pm
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1- Transition
2- Minimum ran length



Ol hons b2 St Sl 2l 5 ages (8 Sl

oo~NoOOM~AWNE O

00000000  01001000100000
00000001  10000100000000
00000010  10010000100000
00000011  10001000100000
00000100  01000100000000
00000101  00000100010000
00000110  00010000100000
00000111  00100100000000
00001000  01001001000000
00001001  10000001000000
00001010  10010001000000
00001011  10001001000000
00001100  01000001000000
00001101  00000001000000
00001110  00010001000000
00001111  00100001000000
00010000  10000000100000
00010001  10000010000000
00010010  10010010000000
00010011  00100000100000
00010100  01000010000000
00010101  00000010000000
00010110  00010010000000
00010111  00100010000000
00011000  01001000010000
00011001  10000000010000
00011010  10010000010000
00011011  10001000010000
00011100  01000000010000
00011101  00001000010000
00011110  00010000010000
00011111  00100000010000
00100000  00000000100000
00100001  10000100001000
00100010  00001000100000
00100011  00100100100000
00100100  01000100001000
00100101  00000100001000
00100110  01000000100000
00100111  00100100001000
00101000  01001001001000
00101001  10000001001000
00101010  10010001001000
00101011  10001001001000
00101100  01000001001000
00101101  00000001001000
00101110  00010001001000
00101111  00100001001000
00110000  00000100000000
00110001  10000010001000
00110010  10010010001000
00110011  10000100010000
00110100  01000010001000
00110101  00000010001000
00110110  00010010001000
00110111  00100010001000
00111000  01001000001000
00111001  10000000001000
00111010  10010000001000
00111011  10001000001000
00111100  01000000001000
00111101  00001000001000
00111110  00010000001000
00111111  00100000001000
dl dg cl cl4

127

01000000
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101
01001110
01001111
01010000
01010001
01010010
01010011
01010100
01010101
01010110
01010111
01011000
01011001
01011010
01011011
01011100
01011101
01011110
01011111
01100000
01100001
01100010
01100011
01100100
01100101
01100110
01100111
01101000
01101001
01101010
01101011
01101100
01101101
01101110
01101111
01110000
01110001
01110010
01110011
01110100
01110101
01110110
01110111
01111000
01111001
01111010
01111011
01111100
01111101
01111110
01111111

(NRZ-1 Caoy58) VYV -0 EFM ot Jooia 2 V-V JSC5

01001000100100
10000100100100
10010000100100
10001000100100
01000100100100
00000000100100
00010000100100
00100100100100
01001001000100
10000001000100
10010001000100
10001001000100
01000001000100
00000001000100
00010001000100
00100001000100
10000000100100
10000010000100
10010010000100
00100000100100
01000010000100
00000010000100
00010010000100
00100010000100
01001000000100
10000000000100
10010000000100
10001000000100
01000000000100
00001000000100
00010000000100
01100000000100
01001000100010
10000100100010
10010000100010
10001000100010
01000100100010
00000000100010
01000000100100
00100100100010
01001001000010
10000001000010
10010001000010
10001001000010
01000001000010
00000001000010
00010001000010
00100001000010
10000000100010
10000010000010
10010010000010
00100000100010
01000010000010
00000010000010
00010010000010
00100010000010
01001000000010
00001001001000
10010000000010
10001000000010
01000000000010
00001000000010
00010000000010
00100000000010
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1- Mulitplexer
2- Cross I nterleave Reed — Solomon Code



One frame (588 channel bits)

Augxillary bits for merging and low frequency suppression

Data symbaols and parity symbols (14 channel bits =1 symbol of 8 bits)

Control and display symbol (14 channel bits =1 symbol of 8 bits)

Synchronization pattern (24 channel bits)

(
1
1
1

or inverse

T

I

[
A4 ]
14 7
2xT..
Frame start

---

B Canygd VTV S5

Data Parity Data Parity
0 1 2 4 5 6 7 8 9 10| 1] 12 13 )| 14| 15| 16 || 17 || 18| 19| 20 || 21| 22|[ 23 || 24 || 25|| 26|| 27| 28| 29| 30 || 31
14 || 14 || 14 [[ 14 || 14 || 14 || 14 [[ 14 || 14 || 14 |[ 14 || 14 [| 14 || 14 |[ 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 || 14 24
¢] 3 3 ¢ 3 3 %] 3
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24 channel bits

Sync
Pattern
Control 14 channel bits*
and display
sync pattern
Control Data bits 8
and display encoder
. Serial outpul
24 data 8 Multi- | 8
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1- Audible noise

2- Decible

3- Backfeed

4- Electromagnetic interference
5- Electromagnetic disturbance
6- Inrushcurrent

7- Charge

8- Discharge

9- Trickle charge
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1- Float charge

2- Equalizing charge
3- Boost charge

4- Storage battery

5- Storage cell

6- Active material
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1- Ripple voltage

2- Voltage regulator
3- Inverter

4- Converter

5- Kinetic
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IEC 62040 — 1-1 : (2002) Uninterruptible power system (UPS) — Part 1-1 : General and safety
requirements for UPS used in operator access areas.
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IEC 62040 -1-2 : (2002) Uninterruptible power system (UPS) — Part 1-2 : General and safety
requirements for UPS used in restricted access locations.
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IEC 62040 — 2 : (2005) Uninterruptible power systems (UPS) — Part 2 : Electromagentic
compatibility (EMC) requirements.
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IEC 62040 — 3 : (1999) Uninterruptible power systems (UPS) — Part 3 : Method of specifying
the performance and test requirements.

NEMA PE1 : (2003) Uninterruptible power systems (UPS) — Specifications and performance
verification.
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NEMA PES : (1997 [R 2003]) Utility — type battery chargers.
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NWMA PE7 : (1997) Communications type battery chargers.

Sl By e 550l blog 5 il A=Y-A
IEC 60051 : Direct acting indicating anal ogue el ectrical measuring instruments and their
accessories.
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IEC 60068 : Environmental testing.
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IEC 60119 : Recommendations for polycrystalline semiconductor rectifier stacks and
equipments.
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IEC 60146 -1-1 : Semicondactor converters.
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IEC 60146 — 2 : (1999) Self — commutated semiconductor converters including direct d.c.
converters.
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IEC 60255 : Electrica relays.
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IEC 60269 : Low — voltage fuses.
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IEC 60364 -5-54 : (2002) Selection and erection of electrical equipment — Earthing
arrangements, protective conductors and protective bonding conductors.
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IEC 60947 — 3 : (2005) Low — voltage switchgear and controlgear Part 3 — switches,
disconnectors, switch — disconnectors and fuse — combination units.
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IEC 60445 (1999) : Identification of equipment terminals and terminations of certain
designated conductors, including general rules for an aphanumeric system.
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IEC 60446 (2007) : Identification of conductors by colours or afanumerics.
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IEC 60529 (2001 — 2007) : Degrees of protection provided by enclosures (IP Code).
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IEC 61140 (2001 — 2004) : Protection against electric shock — common aspects for
installation & equipment.
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IEC 60622 (2002) : Secondary cells and batteries containing akaline or other non — acid
electrolytes — sealed nickel — cadmium prismatic rechargeable single céells.
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IEC 60623 (2001) : Secondary cells and batteries containing akaline or other non — acid
electrolytes— Vented nickel — cadmium prismatic rechargeable single cells.
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IEC 60896 — 1 (1987 — 1990) : Stationary lead — acid batteries.

EN 60896 — 11 (2003) : Stationary lead — acid batteries — vented types.
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IEC 60993 (1989) : Electrolyte for vented nickel — cadmium cells.
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BS 3031 (1996) : Sulphuric acid used in lead — acid batteries.
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BS 6290 — 2 (1999 — 2000) : Lead — acid stationary cells and batteries — Part 2 : Specification
for the high — performance plante positive type (E).
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BS 6290 — 3 (1999 — 2000) : Lead — acid stationary cells and batteries — Part 3 : Specification
for theflat positive plate type (E).
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BS 5489 - 12 (1989) : Low — voltage switchgear & controlgear assemblies — Part 12 :
Particular requirements of type — tested miniature circuit — breaker boards.
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IEC 60146 -1-3 (1991) : Semiconductor convertors, general requirements and line
commutated convertors — Part 1-3 : Transformers and reactors.
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1- Traffolite
2- Voltage adjustment test
3- voltage regulation test
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1- Efficiency measurement

2- Audible noise test

3- Input and output surge withstandability test
4- Electromagentic interference

5- Input current

6- Inrush current

7- Low input voltage protection ﬁ
8- Phase failure

9- Start — up behavior
10- Supervisory control
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1- Plante
2- Pasted plate
3- Tubular
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1- Pocket plates
2- Sintered plates
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Active power
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Audible noise test
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Battery racks
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Bypass switch
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Converter

Decibel

Digital

Discharge

Dynamic response
Efficiency measurement
Electromagnetic disturbance
Electromagnetic interference
Equalizing charge
Equalizing voltage ranges
Float charge

Floating voltage ranges
Ground detection

Inrush curent

Input and output surge withstandability test
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Kinetic energy

Low input voltage protection
Manual boost charge facility
Nameplate

Output voltage amplitude
Pasted plate

Phasefailure

Plante

Pluggable

Plug in type

Pocket plates battery
Remote voltage sensing device
Reset

Ripple voltage

r.m.s. voltage

Rotary

Sag,surge

Sequence component
Sintered plate battery
Start-up behavior
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Storage battery

Storage cell

Supervisory control

Surge arrester
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Surge protection

Thyristor (silicon controlled rectifier)
Timer

Tolerance

Traffolite

Trickle charge

Tubular

Unbalance ratio

Unintrruptible power supply (UPS)
Varnish

V oltage adjustment test

Voltage dip

V oltage regul ation test

V oltage regulator

Voltagerise
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IEC 60051 : Direct acting analogue el ectrical measuring instruments and their
accessories.
IEC 60068 : Environmental testing.

IEC 60119 : Recommendation for polycrystalline semiconductor rectifier stacks and
equipments.

IEC 61140 (2001 — 2004) : Protection against €lectric shock — common aspects for
installation and equipment.

IEC 60146 -1-1 (1991) : Semiconductor convertors, general requirements and line
commutated convertors — Part 1-1 : Specifications of basic requirements.

IEC 60146-1-3 (1991) : Semiconductor convertors, general requirementsand line
commutated convertors, Part 1-3 : Transformers and reactors.

IEC 60146-2 (1999) : Semiconductor convertors, Part 2 : Self — commutated
semiconductor convertorsincluding direct d.c. convertors.

IEC 60255 : Electrica relays.
IEC 60269 : Low voltage fuses.

IEC 60285 (1999) : Alkaline secondary cells and batteries — sealed nickel — cadmium
cylindrical rechargeable single cells.
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[16] [|EC 60364-5-54 (2002) : Selection and erection of electrical equipment — Earthing
arrangements, protective conductors and protective bonding conductors.

[17] IEC 60445 (1999) : Identification of equipment terminals and terminations of cetain
designated conductors, including general rules for an dphanumeric system.

[18] 1EC 60446 (2007) : Identification of conductors by colours or alfanumerics.
[19] [|EC 60529 (2001 — 2007) : Degrees of protection provided by enclosures (IP Code).

[20] |EC 60622 (2002) : Secondary cells and batteries containing alkaline or other non —
acid electrolytes — sealed nickel — cadmium prismatic rechargeable single cells.

[21] 1EC 60623 (2001) : Secondary cells and batteries containing alkaline or ather non —
acid electrolytes — vented nickel — cadmium prismatic rechargeable single cells.

[22] IEC 60896-1 (1987 —1990) : Stationary lead — acid batteries.
[23] EN 60896-11 (2003) : Stationary lead — acid batteries — vented types.

[24] IEC 60896-21 (2004) : Stationary lead — acid batteries— Part 21 : Valve regul ated
types— Methods of test.

[25] |EC 60896-22 (2004) : Stationary lead — acid batteries— Part 22 : Valve regulated
types — Requirements.

[26] IEC 60947-3 (2005) : Low voltage switchgear and controlgear, Part 3 : Switches,
disconnectors, switch disconnectors and fuse — combination units.

[27] |EC 60993 (1989) : Electrolyte for vented nikel — cadmium cells.

[28] IEC 62040-1-1 (2002) : Uninterruptible power system (UPS) — Part 1-1 : General and
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